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Description 

Technical fied 

5 The present invention relates to wash or rinse-added fabric-softening cooipositions. More specifically it relates tc 

such compoetions containing a hectortte clay of natural origin, the day being in the form of particles having a narrowly- 
defined layer charge distribution. 

Background of the Invention 

10 

Smectite clays are known fabric-softening agents, and their use in both detergent compositions and fabric-softening 
compositions has been disclosed in the art. Representative of this art is GB-6-1 400 898. 

It is now well recognized in the detergent industry that clays of the type disclosed in GB-B-1 400 898 provide 
significant fabric softening benefits when used in a laundry detergent. Yet, it is equally well recognized that deposition 
IS of these ctays onto the fabrics during the laundering process is far from complete; in fact, under typk:al European 
laundry contltkxis. less than half of the available clay is deposited onto the fabrics, the remainder being rinsed away 
with the laundry liquor during the subsequent rinsing steps. Moreover, the softening effect obtained as a result of the 
clay deposixvi is affected by factors that are not well ur^derstood. 

It is an object of the present invention to provide fabric softening compositions, than can be added during the nr^ 
20 wash stage, or during the rinse stage of a laundry process, comprising a fabric softening clay from which the clay 
particles are more efficiently deposited onto fabrics. It is further object of this inventkxi to select clay materials for use 
in oonditionir^ compositions that provide a significantly better fabric-softening performance than the clay materials 
used to date in commercial detergent and other fabric soften Ing/condltkxiing compositions, in particular, whk:h do not 
necessitate tie compulsory presence of an additkxial softenhgAxndrtkxiing agent. 
25 Indeed, in rinse-added fabric softening executions disclosed in the art, smectite clays have usually been used in 

combinatioTi with other ingedients. such as conventional rinse-added fabric softening actives. 
Illustrative d this art are : 

G B-A-1 51 9 605, disclosing fabric softening compositions containing mixtures of smectite clays and water-insoluble 
^ quaternary amnx)nium compourxJs; 

US-B-4j292,835 describing solid fabric softening compositions containing smectite clay complexed with an anionic 
surfactant and fabric softening amines or salts thereof ; 

EP'A-O 004 111 describing fabric-care compositions consisting of aqueous dispersion of a smectite-clay and a 
gelatinized vegetable starch. 

35 

EP-A 225 142 disdoses certain days incorporated Ho structured liquid compositions which have a defined viscosity 
which is sta(Ue over time. 

EP-A 257 673 discloses the use of specific hectorite clays in detergent compositions. The compositions also com- 
prise surfactant and builder. 

^ Smectite clay agglomerates are also known in the art. such as US-B-4 609 473 and LU-A-86451 , disclosing ag- 

glomerates of a conventional fabric-softening smectite<lay and sodium sulphate. 

US-A 4 062 647, issued on December 13th 1977, discloses built granular detergent compositions comprising 
softening cSsfs to provide fabric softening and anti-static benefits. Clay having particular cation exchange character- 
istk:s is setocted to provide the benefits. However the problem of effective deposition of clay on to fabric surfaces for 

^ softening is not completely solved. 

Summary ct the Invention 

The present invention relates to fabric-softening composltior^ containing an hectorite clay of natural origin, said 
so hectorite ctay having the general formula 



l{Mg3.xLix) Si4.y Me"lyOio(OH)2.2F2]-(x+y) l(?^)Mn+] 



wher in Me° is Al, Fe. or B; or y = o; M"+ is a nrK)noval nt (n=1) or divalent (n=2) metal ion, saW clay having a layer 



2 



EP 0 387 426 B1 



charge distribution (x+y) such that at I ast 50% preferably at least 65%, of th layer charge is in the range of from 0.23 
to 0.31. 

The particulat agglom rates of th invention contain more than 25% and less than 95% preferably at least 50% 
by weight of the hectorlte clay. 

5 

Detailed Description of the Invention 
The hectorlte clay 

'0 The essential component of the present compositions consists of a particular smectite-type iabric-softening clay 

Smectite clays can be described asthree-^yer expandable materials, consisting of alumino-silicates or magnesium 
silicates, having an ion -exchange capacity ctf at least 50 meq/100 g of clay. 

It has now been found that a specific, narrowty<)efined class of smectite clays show an unusually great propensity 
to deposit onto fabrics, in the rinse step of a crashing cycle. The fabric-softening effect derivable from the above-defined 
^ hectorite clays is greater than the effect from conventional smectite-type clays or synthetic hectodtes. 

The particular types of smectite clays sulable for the present compositions are hectorites of natural origin, in the 
form of particles having the general formula 



20 

[ (Mga-x Lix) Si4.y MeWy Oio (0H)2-z fz 1 " (^*y) M 1 



^ wherein Me'" is Al, Fe. or B; or y=o; is a mocKwalent (n=1 ) or divalent (n=2) metal ion. for example selected from 
Na, K, f^g. Ca. Sr 

The present hectorite clays are selected on the basis of their layer charge properties. 

In the above tormula. the value of (x+y) s the layer charge of the hectorite clay The hectorite clays suitable for 
the compositk)ns of the present invention have a layer charge distribution such that at least 50% is in the range of from 
30 0.23 to 0.31. 

Preferred are hectorite clays of natural origin having a layer charge distribution such that ai least 65% is in the 
range erf from 0.23 to 0.31 . 

The layer charge distribution of the clay material can be determined using its swelling in the presence of cationic 
surfactants having specific chain lengths. This method is descrtoed in detail by Lagaly and Weiss. Zeitschrift fuer 
35 Planzenemaehrung und Bodenkunde, 1 30(1). 1971 , pages 9-24. 

Recently, a method has been developed for objective assessment of fabric softeners. The method consists of a 
battery of tests, krK>wn in the detergent industry as the KES-F system of Kawabata. The method is described in S. 
Kawabata. "The standardization and Analysis erf Hand Evaluation". 2nd Ed.. Textile Mach, Soc. of Japan. Osaka. 1 980. 
Particularly useful to characterize present sofiening clays is the shear hysteresis parameter 2HG5. one of the param- 
-» eters of the KES-F system. The shear hysteresis parameter 2HG5 is discussed in more detail in Firminnore and Koenig, 
Melliand Textilberichte 67 (1986) pages 514^16. 

As noted hereinabove, the clays employed in the compositions of the instant invention contain counterwns. such 
as protons, sodium kxis, potassium ions, cafcium ions, magnesium ions, and the like. It is customary to distinguish 
between clays on the bas» of one catwn predominantly or exclusively absorbed. For example, a sodium clay is one 
^ in which the absoft>ed catkxi is predominantV sodium. 

A calcium clay is one in whch the absoitwd cation is predominantly calcium. 

The hectorite clays of the present invertidn should preferably be sodium clays, for better softening activity. 

Sodium clays are either naturally occunng, or are natural ly-occu ring cak:ium-ctays which have been treated so as 
to convert them to sodium-clays. If calcium<iays are used in the present compositions, a salt of socfium can be added 
3t> to the compositions in order to convert the cafldum clay to a sodium clay Preferably, such a salt is sodium cartx)nate, 
typically added at levels of up to 5% of the tceaJ amount of clay 

Examples of hectorite clays suitable for 9m present composrtkms include Bentone EW® and Macabid®. from NL 
Chemicals. N. J . U.S. A., and hectorites from Mustrial Mineral Ventures. 

» Form of the compositkyis and conditions of utiiizatkyi 

The compositions of the pr sent inventxan are particulate aggbmerates. 

The composition of th invention can be added during the main wash stag or during a rinse cycle of the washing 
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process. 

COMPOSITIONS IN PARTICULATE FORM 

Particulate composrtions according to the present invention contain nrore than 25% and less than 95%, preferably 
at least 50% by weighi dt the hectorite clay. 

The particulate compositions herein are represented by three main executions : 
In one executioTv the particulate compositions are agglomerates of tie clay particles with additional nnaterials. 
A prefen-ed execution consists of a specific 'agglomerate* execution for use especially in a rinse cycle of a washing 
process, where the ciay particles are agglomerated together with a bindtn^dispersing agent. 

These agglomerares should have a median diameter of from 75 micsons to 2000 microns, preferably a median 
diameter of from 1 00 nicrons and 1 250 microns, most preferably from 300 microns to 1 000 microns. The clay agglom- 
erates are preferably screened so as to separate agglomerates less than 75 microns, preferably less than 100 microns, 
and greater than 2000 microns, preferably greater than 1250 microns. 

Agglomeration methods and equipment suitable for use herein include inose methods known in the art. Non-limiting 
examples of the equipment suitable for agglomeration of clay from smaller particles include a Dravo pan aggiomerator, 
Loedige agglomeration KG/Schugi Blender-Granulator, whirling knife cortinuous vertical fluidized bed aggiomerator. 
Niro Fluidized Bed aggiomerator. Obrian Mixer/Aggtomerator, and a Littlefacd mixer (Littleford Brothers, Inc., Florence, 
Kentucky. USA. eg. Model FM130D). 

Other methods and equipment which use larger anrx)unts of water, induding the manufacture of aggtomerates (as 
defined herein) directly from a clay slurry, include a spray drying tower, ami a prilling tower 

On a laboratory scate. food processors whk:h are widely available to tte general public can be used to aggtomerate 
snr\aller clay particles into aggk)merates in the disclosed size ranges. 

When, according to the preferred execution herein, the particulate compositions consist of aggkDmerates of clay 
particles with a bindingficfispersrng agent, the folkwing methods can be used : an aqueous mixture of water and the 
binding/dispersing agem can be first prepared and slowly added to the clay while the clay is subjected to the mechanical 
agitation of the aggtommtion equipment. 

When the clay agglomerates are made from clay slurry, the btndtng/dispersing agent can be added and mixed with 
the slurry prior to fornabon of the clay into relatively small particles by, for example, prilling or spray drying. These 
particles can then be agglomerated into the aggkynerate range defined above. Alternately, agglomerates encompassed 
by said size range can be formed directly from the slurry by the same general processing methods. In the former case, 
the particles are prelaai^ agglomerated with the use an aqueous sobjdon which contains more of a blnding^is* 
persing agent. 

Preferred bindingWspersing agents are water-soluble inorganic salts. These can include sodium carbonate, so- 
dium sulfate, potassiun carbonate, potassium sulfate, magnesium sulfateu lithium sulfate, lithium carbonate, sodium 
citrate, and sodium sesquicarbonate. Preferred are sodium sulfate and sodium carbonate. 

The agglomerates may contain from up to 40%, preferably from 10% ID 35% of a water insoluble inorgank: salt, 
based upon the total w&^x of the agglomerate. 

Another type of boxtng/dispersing agent that arKi be used, alone or in oombinatkxi with a water insoluble inorgank: 
salt, which can be used at levels of from 0.5 to 70% by weight of the agglorrnsrates includes surfactants. These include 
surfactants comnrxxily use as detersives in laurxJry detergents (though they will be present in substantially lower con- 
centrations in the present agglomerates, especially when these are added ^ the rinse stage). The surfactants suitable 
for use can comprise an anionk;, nonk>nk:, anDpholytk: or zwitterkxiic surfactant or a mixture thereof. Nonkxite sur- 
factants, or other surfactants, that can interfere with clay depositkxi shaMlbe used in tow amounts only, preferably 
less than 10% of the weight of the agglomerate, Ankxito surfactants are preferred. Typk:al ankxic surfactants are the 
alkyi benzene sulfonates, alkyl- and alkylether sulfates, paraffin sulfonates^ olefin sulfonates, alkoxylated (especially 
ethoxylated) ateohols and alkyl phenols, amine oxkies and alpha-suff onates of fatty ackJs and of fatty acid esters, whch 
are well-known from the detergency art. In general, such surfactants contact an alkyl group in the C8-C26 range, nnore 
generally in the Ca-C^ range. The antonic surfactants can be used in the form of their sodium, potassium or trieth- 
anolamnrwnium salts : ankxik: phosphate surfactants are also useful in the present invent ton. These are surface active 
materials in whtoh the antonic solubilizing group connecting hydrophobic rroieties is an oxy acto of phosphorus. The 
more common solubilizi^ groups, of course are -SO4H and -SO3H. Alkyl pJrosphate esters such as (R-0)2P02H and 
ROPO3H2 in whtoh R represents an alkyl chain containing from 8 to 20 caiton atoms are useful herein. Suitable 
nontonic surfactants us^ul in the present invention include those obtained by the condensation of one to twelve eth- 
ylene oxkJe moieties a C]o'C^s aliphatic alcohol. The alcohol may be completely linear as occurs in petroleum 
derived alcohols made by oxo-typ synthesis. Other nonionto materials are 5 atoohol condensed with an averag 
of s V n ethylen oxkte groups. C12-C, 3 alcohol condensed with an average of about four ethylene oxide groups an6 
then subjected to stripping to remov unethoxylated and tow ethoxylated materials, to leav an ethoxylated having a 
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rean of 4.5 ethylen oxide groups. Suitable zwitterionic materials include derrvativ s of quat rnary arrwrcnium com- 
pounds containing an aliphatic straight chain group ol 1 4-1 8 carbon atoms and a sulfate or sulfonate anionic solubilizing 
croup. Specific examples include 3-N. N-dimethyl-N-^exadecytamrrKxiio-2-hydroxpropane-l-suttonates; a-,N,N-dime- 
t:yl-N-tatk)wylammonio)-2-hydroxypropane-1 -sutforaM; 3-(N.N-dimethyl-N-tetradecyl ammonio)-prapane-l -sul- 
5 fcnate; and 6-(N,N-dim thyl-N-hexad8cylammonio)-hexanoate. 

OPTIONAL ADDITIVE INGREDIENTS 

In the present invention, it Is often desirable tha: to the hectorite ciay be added one of several of the ngredients 
10 cescribed hereinafter. 

In the agglomerate executions of the present irr/ention. the following additives wilt be used either in lieu of the 
tinding/dispersing agents described above, or, if needed, in addition to these binding dispersing agents, in tte specific 
rinsenadded execution described above. 

IS Oay flocculating agent 

Clay-flocculating agents are very well known in ndustries like oil well drilling, and for ore flotation in metallurgy, 
UosX of these materials are fairly long chain polymers and copolymers derived from such monomers as ethylene oxide, 
acrylamide, acrylic ackJ. dimethylamirK) ethyl metaayiate. vinyl ateohol, vinyl pyrrolklone, ethylene tmine. Gums, like 
^ guar gum, are suitable as welt. 

Preferred are polymers of ethylene oxkJe. acryl amide, or acrylic acd. It has been found that these polymers 
enhance the deposition of a fabric softening clay if their weights (weight average) are in the range of from 100,000 to 
HO million. Preferred are such polymers having a (weight average) nrwlecular weight of from 150.000 to 5 million. 

The mosX preferred polymer is poly(ethylene oxide). Molecular weight distributions can be readily determined using 
2$ 9^ permeatkxi chrorratography, against standarcte of poly(ethylene oxide) of nan-ow molecular weight cfetributions. 

The compositions herein may comprise, from 0.05% to 20%, by weight of the clay, of clay flocculating agent, it its 
cnotecular weight is 150,000 - 800,000 arKj from 0.0CS% to 2%. by weight of the clay, if its molecular weight is from 
800,000 to 5 million. 

Clay-fkxxulating agents can be used in both aqueous dispersbn and partculate forms of the present ccmpositkxis. 

30 

Other dispersing aid 

Other agents suitable as dispersrig aids, in boCh aqueous dispersions and particulate compositions herein, can 
be advantageously selected from polycarboxylates ct relatively bw molecular weight (as compared to above clay- 

3S Peculating polymers). Such polycarboxylates can be copolymers of an unsaturated polycarboxylic acid such as malec 
acid, as first nx)nomer, and an unsaturated monocartxacylk: acid such as acrylic ackJ as second monomer Preferably, 
sdil, the polycarboxylates herein are homopolymers, having a molecular weight in the range of from 1000 to 10,000, 
mssX preferably polyacrylates. Such polycarboxylate c£spersing aids may be used at levels of from 10% to 100%, 
preferably 20% to 50% by weight of the clay, in an aqpeous dispersion execution, or from 5% to 50% by we^t of the 

40 tsa\ composition in a particulate composition execution. 

Sfafailizing agent 

If a clay-fkscculating agents is used in the present axnpositions, the presence <^ a stabilizing agent will be desirable. 
^ Such a stabilizing agent can be selected from conventional metal sequestering and chelating agents, well known used 
in the detergency art. Preferred for use herein are draCa^g agents, such as amino phosphonic ackte and salts thereof. 

Preferred are ethylene diamine tetranr^ethytenephosphonk: acki, hexamethylene diaminetetram ethylene phos- 
phonc acki, diethylene triamlnepentamethylene phosphonic ackl, amino4rimethylene phosphonic acid and salts 
fti^eof. 

so Above stabilizing agent can be used at levels ol from 0. 1 % to 5% by weight of the clay 
Organk: hunrtectant 

An organic humectant nr^y also be used in the compositkxis of the present invention. 
ss Organic humectants may be any of the various water soluble materials utilized for such a purpose. The organk; 
himectants are pr f rably selected from the group cor^isting of a) aliphatc hydrocarbon polyols having from 2 to 9 
carbon atoms; b) eth r alcohols derived from th polycisof a); c) ester alcohols d rived from the polyols of a): d) mono- 
and oligosaccharides; and mixtures thereof. 
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Higly preferred humectants nclude glycerol, ethylene glycol, propyl ne glycol and the dimers and trimers of glyc- 
rol, of ethylene glycol and of pxopylene glycol. 

The compositions h rein may comprise humectant levels from 0.5% to 30%, preferably from 2% to 1 5% by weight 
ofth clay 

Oth rtngredi nts 

Other optional ingredients iKhich can be used in the present compositions include ingredients such as perfumes, 
dyes, preservatives, germicides, anti-yellowing agents, and also : 

- for the particulate composfons. especially the agglomerates, organic adhesrves such as dextrin, gelatine, car- 
boxymethyiceilulose, starch. 

- for the aqueous disperskx^s. antisettling agents such as organo^lays. like the Bentone" family, or fumed silicas. 
Addrtiorial softening ingredients 

The textile-softening compositions of the present invention preferably contain only the present hectorite clay as 
softening agent; alternatively, the present cocDpositions may further contain, in addition to the clay material, an organic 
softening agent. 

When the present compositions are used in the rinse stage of a washing process, the co-softening agents can be 
choosen anrong well-known fabric-softening materials typically used in rinse-added softening compositiwis and mix- 
tures thereof. Such materials Include quaternary amnronium compounds, such asdrtaDowdimethylammonium chloride, 
and similar compounds where at least one of the tallow chain is intermpted by an ester linkage such as described iri 
EP-A-293 952. Also useful as co-softening agents are also the amines disclosed in EP-A-199 383, in particular the 
substituted cyclk; amines disclosed therein. Suitable are imidazolines of the general formula 1 -(higher alkyi) amido 
(lower alkyl)-2-(higher alkyl)imidazoline wherein higher alkyi is alkyl having from 12 to 22 carbon atoms, and lower 
aikyi is alkyl having from 1 to 4 carbon atoms.A preferred cycle amine is 1 -taItowarmtoethyl-2-taltowimkJazoline. 

When the present compositions are used in the main cycle of a washing process, the following soften ing-through- 
the wash organic co-softening agents may be used : 

- amines of the formula RiRjRjN. wherein is Cg to C20 hydrocarbyl. is to C20 hydrocarbyl. and R3 is 
to hydrocarbyl or hydrogen. A preferred amine of this type is ditaltownaethytamine. 

- amkles of the formula RioRnNCOR^g' wherein R^o and R^, are independently setected from CTC22 alkyl. alkenyl. 
hydroxy alkyl, aryl, and alky^aryl groups; R^^ « hydrogen, or a -C^z a'^y' ^tenyl. an aryl or alkyl-aryl group! 
Preferred examples of these amides are ditaltow acetamide and ditailow benzanwJe. 

To avoid negative interactions with the clay materials, above organic co-softening agents, if used, are preferably 
(releasably) encapsulated by sudable materials which, while ensuring the proper release of the organic material in the 
wash or rinse water, remain stable and avoid negative interactions, upon storage erf tte products. 

INDUSTRIAL APPLICATION 

The foltowing examples are intended to illustrate the main executions of the present inventkxi, without intending 
to be limitative . 

Aggkxnerates 

EXAMPLE I (first executkjn) 

30kg of a natural hectorite cby (*) are added to a Loedige aggkxnerating equipmwit Dekxiized water (+/- 5kg) is 
sprayed onto the clay powder tffl agglomeration is reached. The wet aggkxnerates are dried and sieved to a desired 
partcle size (pref. 100% through 1.68 mm (10 mesh) and 0% through 0. 149 mm (100 mesh)- Standard Tyler Sieves). 
The agglomerates are subsequently dyed and perfumed. 



D Bentono EW as in Ex I and H. 



6 



EP0 387 426B1 



EXAMPLE tl (second xecution) 

An intmate mixtur of 24kg of a natural hectorite clay powoer (*) and 0.6kg of PEO clay -flocculating polymer (-) 
is added ic a Loedige agglomerator A mixture of deionized waar (+/- 4kg). glycerol (0.65kg) and the sodium salt of 
Ethylenedamin tetram thylene phosphonat (0.6kg of a 25% solution) is sprayed onto th clay/PEO mixture. Extra 
dekxiized «ater is eventually added to obtain suitable agglonrmation. The wet agglomerates are dried, sieved, dyed 
and pertured. 

EXAMPLES llltoVIN (third execution) 

The Idtowing compositions are preferred 





Example # 


Ingredient (all wt. percentaqes 


III 


IV 


V 


VI 


VII 


Bentone EWt8» (NL Industries) 


90% 


67% 


90% 


76.5% 


76.5% 


Sodium Cartxxiate 


10% 


33% 






15.0% 


Sodium Sulfate 






10% 


15.0% 




Silica/dye composite 








8.5% 


8.5% 



In the flonmulations above the Bentone E W® can be replaced, In whole or part, with Macoloid(& (NL Industries), 
IMV Hectorite (Industrial Mbieral Ventures), while still providing excellent results. 

The compositkxis can be prepared by aggkxnerating the cisy in a commercial food processor, or crther agglomer- 
ation equipment known in the art. with a solution of the salt dissoh/ed in deionized water (e.g. 15.0 g salt per 30.0 m* 
water). The satt solution should be slowly added during the aggkxneration procedure. The resulting product can be 
air-dried a: ambient temperature. 

OptkaraOy, a water-soluble dye can be incorporated into the compositkxi. This can be done, as in Example VI sid 
VM, by stimg a carrier, such as formed silica gel partcles (e.g. Sytoid® R 234), wrth the aggkxneration equipment avl 
slowly adcing a dye solution (e.g. 1 .0 gram of F.D. & C Blue #i per 30 ml of deionized water), at a final dye to silica 
weight raSo of about 1 .0% until the desired dye level (relative to the total weight of the composrtk)n) is obtained. The 
silica/dye particles can then be aggkynerated, preferably with an aqueous satt solution (15.0 g N^S04 ^ ^ ^ 
dekxiized vater), air dried, and admixed with the clay particles. 

The aggtomerated clay and silica/dye partcles are screended with testing sieves known in the art to, separate 
aggkxnwaDss less than 100 microns and greater than 1250 macrons. 

In ExacTTptes I to VII. the hectorite is used in its sodium fona The clay can also be used in its cateium form and 
converted © its sodium form during agglonneration.as shown in Ex. VIII. 

EXAMPLE Vtll 

20kg cf a natural Turkish calcium hectorite clay powder arti 0.4kg of sodium cartxxiate are well mixed prior to 
their addilaan to a Loedige agglomerating equipment. +/-4kg erf daonized water is used for the agglomeratkDn. The we* 
aggkxnecaCBs are dried, sieved, dyed and perfumed. 

Aqueous D^)ersions : 

EXAMPLE IX 

2g a natural hectorite clay (*) is added - under vigourous rraring - to 97. 5g of dekxiized water. High speed mixing 
is maintained till complete dispersion of the clay. Oyestuff and perfume are added, to make up 100%. 

When ^lied in the rinse step off a laundry program, such a fabrc softening composition delivers very signifk^rt 
softness benefits. 



n MacakNdS dlay ex Hector C A (NL Chemicals) Sodluni form 

pofymer d elhytene oxide / MW s 300,000 
(*) Bentone BMft a highly puriied hectorite day from Hector CA (USA), availafait torn NL Chemicals, NJ. The day particles have a lath shape anda 
(en^VSmdth abo of 10:1 or higher (TEM data). Layer Charge Distribution : more ten 65% in the range of from 023 to 0.31 ; sodium form. 
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EXAMPLE X 

To 93.13g of deionizsd water, 2.27g of a low molecular weight polyacrylate (*) is addec under moderate mixing 
conditions. High speed mixing is then used to optimally disperse 4g of a natural hectorite cay (**). Atter dispersing, 
dyestutf and perfume are added (0.6g) to finish the composition. 

PERFORMANCE f^EASUREMENT 

Relative Deposition Measurement 

A. Washing procedure: 

Prewash: Cotton/Polyester (86%/14%) terry cloths (Style 4025, Dundee Mills. Griffin, GA; that are 11X11 square 
inches (27,9 x 27.9 square cm) and weigh about 50g each are used for the Relative Deposition test. The ctoths are 
washed two times with a conventional norxlay containing detergent formulation (shown below) in 0 g/l (0 grain/galton) 
water at 1 25''F (52"C) for 1 2 minutes each, then washed two times in Og/I (0 grain/gallon) water at 1 25*F (52*C) without 
detergent and dried in a Whirlpool 3 Cyde Portable Dryer (Model #LE4905XM, Whirlpool Cop., Benton Harbor. Ml). 



Prewash Deterqert Comoosition: 


Ingredient 


%(Wt.) 


C^2 Linear Alkyl Benzene Sulfonate (Ma Salt) 
Tallow Alcohol Sufiate (Na Salt) 
Neodol" 23-6.5 (Afcyt Ethoxylate) 
Tallow Soap 

Sodium TripolyphoGphate 
Silicate 

Water and MisceSaneous 


4.1 

50 
20 
19 
320 
65 

"balance to 100- 



Test Wash: A miniwasher with five pots (such as those manufactured by Yorktown Tool & Die Corp., Yorktown, IN) is 
used. For wash added clay softener tests. 9.12g of detergent product (Teslwash Detergert Composition, as shown 
below) and 0.58g of a clay of the present invention (77ppm in the wash) are added to 7.571 (tm gallons) of 0.103 g/l 
(6 grain/gallon) water at 95*F (35»C) in each mini-washer pot and agitated for two minutes. Attemately. where specif- 
ically set forth herein, higher clay concertiations, eg. 150 ppm, can be utilized. This, of course, will atlecX results and 
direct comparisons between clay concenirations are not reliable. A load of fabrics weighing about 341 g and including 
test fabrics of four of the prewashed terry cloths, six polyester/cotton (65%/35%) 11 x 11 square inch (27.9 x 27.9 
square cm) swatches (product #7435. Test Fabrics. Middlesex. NJ) weighing a total of abou 37g, three 11 X 11 inch 
(27.9 X 27.9 cm) nylon swatches (product #322. Test Fabrics) weighing a total of about 18g, three 11 X 11 inch (27.9 
X 27.9 cm) polyester swatches (product #720-H, Test Fabrics) weighing a total of about A4g, and one polyacrylic sock 
(Burlington Socks. Balfour Inc., Ashebo«>, NC) weighing about 42g are added to the was*i water. The fabrics are 
washed for 12 min. and spin dried for two minutes. The fabrics are then rinsed with 7.571 {tm gallons) of 0.103 g/l (6 
grain/gallon) water at 70*F (21 'C) for two minutes, spin dried for two minutes, and dried in a Whirlpool 3 Cycle Portable 
(Model No. LE4905XM, Whirlpool Corp.. Benton Harbor. Ml). This test wash procedure is repealed for a second cycle, 
snd the Relative Deposition is measured as described below 



Test Wash Delerqent Composition 


Ingredient 


%(Wt.) 


C^3 Linear Alkyf Benzene Sulfonate 


9.0 


^14-15 Alkyl St^ate 


9.0 


Neodol« 23-6.5T (Alkyl ethoxylate) 


1.5 


(Mfg. by Shel Chem. Co.) 




Sodium Tripdyphosphate 


38.4 


Silcate 


14.6 



D Na - poVacrylate : 44% pure/MW = 4500. 
CI Bentono EW» as in EX I. 
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(continued) 



Test Wash Deteroent Comoosition 


Ingredient 


% (Wt.) 


Sodium Carbonat 
Water and Miscellaneous 


21.3 
"baancetolOO- 



B. Relative Deposhon Measurenient 

10 

The deposlllon of the clay containing compositions is calculated based on the deposition of silicon (Si) of terry 
cloth swatches w^ed with the test wash detergent composition relative » terry cbth swatches that were prewashed 
but not subjected to the test wash procedure (blank swatches). Silicon (^position is determined by measurement of 
the X-ray fluorescence of the silicon. Each Silicon fluorescence is measured in the following manner: An EDAX 9500 
IS x-ray fluorescence linit with a rtKxJium anode X-ray source (Philips ElecJronics. Inc., Cincinnati. OH) is used. Each 
terry cloth swatch ©analyzed for 1 00 live seconds. Count rate of Si (on a per second basis) for each sample is measured 
and recorded. 

Relative Deposlion of clay is calculated by the following equation: 

Relative Deposition = x TOOO 

wherein. STF is the Si count rate of clay-treated terry cloth fabric, SFB is the Si count rate of blank terry ckjth fabric 
and SW is the Si cmint rate of a clay sample wafer (pressed clay partictes of same area of terry cloth fabric). Count 
25 rates of Si for the cfey sample wafer arxl clay deposition on fabric are measured as follows: 

(a) Si count ra& for clay sample wafer The X-ray generator is set at 20 KV/500 microanps. About 2g of clay 
powder is pressed at about 1 38 Wmw^ (20.000 psi) into a pellet with a 27.2 tonne (30 ton) hydraulic press (Ang- 
strom. Inc., Chiago, IL). The sample is rotated during the count rate analysis in a vacuum atmosphere (less than 

30 300 millitorr). 

(b) Si count rate for the terry ctoth treated with clay: The X-ray generator parameter is set at 1 5kV/500 microamps. 
A disk with a 3cm diameter is cut from a terry ctoth swatch. The disk is compressed at about 1 38 N/mn^ (20.000 
psi) to form a M smooth disk using a 27.2 tonne (30 ton) hydraulic press, then rotated during the coconut rate 

3S analysis in a vacuum atmosphere. 

Performance test for rinse added aqueous dispersions 
Two aqueous d^rsions are prepared; 

40 

Composition A . containing lOg of montmoritonrte clay (CSM) activated) dispersed in 2 litres water 

Composition B .containinQ 5g of Bentone EW® hectorite, dispersed in 2 litres water. 

4$ Both compositiDns are conr>pared for softening performance in the rinse-stage of a washing machine. Tests are 

conducted in a Miefe washing nnachine, using cotton toads (clean or soiled). Softness is measured after 1 cycle. 

Results are as folloMs 

so 





PSU (vs. water a'one) 


Composftkxi A 
Compositkxi B 


+ 2.8 
+ 3.5 



ss 

Above results sftow that the hectorites of the pres nt invention exhibt a better softening activity, as compared to 
conventional smectiB clay 
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Claims 

1. A wash or rinse-add d fabric soft ning composition in particulate form, containing more than 25% by weight of 
clay having th g neral formula: 

[(Mg3.^Li,) Si^y We"'y 0,^ (OH)2., FJ-^'*^^ [(x+yyn) M'**) 

wherein Me'" is Al, Fe. or B; or y=0; M"* is a •nonovalent (n=1 ) or divalent (n=2) metal ion. 
characterised in that the clay is a hectorrte ctey of natural origin. 

the clay having a layer charge distribution sudi that at least 50% of the layer charge is in the range of from 0.23 
to 0.31 

and wherein the particulate composition is in tSne form off agglomerates comprising less than 95% by weight of clay 
together with additional materials. 

2. A composition according to claim 1 , wherein said hectorrte clay has a distribution of layer charge {z-t-y) such that 
at least 65% of the layer charge is in the rar^ge of from 0.23 to 0,31 . 

3. A particulate composition according to claim 1. iwherein the hectorite clay is present at levels of from 50% to 95% 
by weight 

4. A particulate composition according to claim 3 which is used as a rinse-added composition, and consists of ag- 
glonrwrates, additionally containing from 0.5% to 40% by weight of a binding/dispersing agent 

5. An agglomerate according to claim 4. wherein said birxjingWispersing agent '\s a water-soluble inorganic salt and 
said agglomerates comprise from 5% to 40% 3y weight of said inorganic salt, 

6. An agglomerate according to claim 5, wherein said inorganic salt is a sodium salt of a sulfate or a cartx^nate. 

7. An agglomerate according to claims 4 to 6 wherein said birKling/dtspersing agent further comprises a surfactant 
and said surfactant comprises from 0.5% to 50% by weight of said agglomerates. 

8. A connposition according to claims 1 to 7, wherein the hectorite clay is in its sodium form. 

9. A composition in accordance with claims 1 to 8 which further contains dispersing aid. preferably a potycarboxylate 
having a molecular weight from 1000 to 10,000. 

10. A composition in accordance with claims 1 to 9 vvhich further contains from 0.005% to 20%,by wei^ of the total 
composition, of a clay-flocculating agent. 

11. A composition in accordance to claim 10 whereon the composition furthercontains an amirK>-phosphonate chelating 
agent, at levels of from 0. 1 % to 5% by weigtn of the clay. 

12. A composition in accordance with claims 1 to 11 which further contains an organic humectant al levels of from 
0.5% to 30%, preferably 2% to 15%. by weig^ of the clay. 



Potentanapruche 

1, Beim Wfeischen oder Spulen zuzugebende TexSweichnnacherzusammensetzung in Teilchenform, enthaftend mehr 
als 25 Gew. -% Ton der allgemeinen Formel: 

[(Mg3.^ LiJ Si^.^ Me"y 0,^ (^^)2^z ''z]'^''"* [{x+VV") M"") 

worinM "'Al, F Oder B ist; odery = 0; ein etnwertiges (n = 1 ) Oder zw iw rtiges (n = 2) Metallion ist dadurch 
gekennzalchnot da(3 d r Ton in Hecloritton naturiichen Urspaings ist d rTon eine solch Schicmiadungsver- 
t ilung aufweist daO mind st ns 50 % der Sctiichtiadung im Bereich yon 0.23 bis 0,31 liegen, und wobei die 



10 



EP 0 387 426 B1 



teilchenformig Zusammensetzung in Form von Agglomeraten, die weniger as 95 G w.-% Ton umfassen, zusam- 
men mrt zusatzltchen Materiali n vorliegt. 

2. Zusammens Uung nach Anspruch 1 , wobei der Hectoritton eine solche Venaiung der Schichtladung (x + y) auf ■ 
weist, daQ mindestens 65 % der Schichtladung im Bereich von 0.23 bis 0.31 legen. 

3. Teilchenformige Zusammensetzung nach Anspmch 1, wobei der Hectorittor in Anteilen von 50 bis 95 Gew-% 
vorliegt. 

4. Teilchenfdrmige Zusanunensetzung nach Anspruch 3, welche als eine beim Sculen zuzusetzende Zusammenset- 
zung venwendet wird und aus Agglomeraten besteht. die zusatzlich 0,5 bis ^ Gew. •% eines Binde-ZDispergier- 
mittels enthaJten, 

5. Agglomerat nach Anspruch 4. wobei das Binde-ZDispergiennittel ein wasserfcsliches anorganisches Salz ist und 
die Agglomerate 5 bis 40 Gew.-% das anorganischen Salzes umfassen. 

6. Agglomerat nach Artspruch 5. wobei das anorganische Salz ein Natriumsatz er^ Sulfats Oder eines Carbonats ist. 

7. Agglomerat nach den Anspfiichen 4 bis 6. wobei das Binde-ZDispergiermittei weiterhin ein Tensid umfaBt und das 
Tensid 0.5 bis 50 Gew. •% der Agglomerate ausmacht. 

8. Zusammensetzung nach den AnsprOchen 1 bis 7, wobei der Hectoritton in saner Natriumform vorliegt. 

9. Zusammensetzung nach den Anspruchen 1 bis 8, welche weiterhin ein Oisper^erhilfsmittel enthalt. vorzugsweise 
ein Potycarboxylat mit etnem Molekulargewicht von 1 000 bis 10 000. 

10. Zusammensetzung nach den Anspruchen 1 bis 9, welche weiterhin 0.005 bs 20 Gew-% der gesamten Zusam- 
mensetzung eines Ton-Flockungsmittels enthatt. 

1 1 . Zusammensetzung nach Anspruch 10. wobei die Zusammensetzung weiterhin einen Amtnophosphonat-Komplex- 
bitdner in Anteilen von 0. tns 5 Gew,-% des Tons enthalt. 

12. Zusammensetzung nach den AnspriJchen 1 bis 11 , welche weiterhin ein orgartsches Feuchthaltemittel in Anteilen 
von 0.5 bis 30. vorzugsweise 2 bis 15 Gew.-% des Tons enthalt. 



Revendicatlons 

1. Composition d'assoupt^sant textile sous forme particulaire. k ajouter au lavage ou au rin^ge. ne contenant pas 
plus de 25% en poids d'argile de formule g^ndrale: 

Li,) Si^y Me'"y 0,0 (OH)2., f/^''^ l(x+y>n) m'^] 

dans laquelle Me'" est Al, Fe ou B; ou y=0; M"+ est un bn m6tallique nxxiovafent (n=1 ) ou divalent (n=2), 
caract^risde en ce que Pargile est une argile hectorite d'origine naturelle, 

I'argile ayant une distribution de charge dans les couches telle qu'au moins 50% de la charge des couches sort 
dans la gamme de 0,23 k 0,31 

et en ce que la composition particulaire est sous forme d'agglomdrats comprerant moins de 95% en poids tfargile, 
avec des mati^res suppl^mentaires. 

2. Composition selon la revendication 1 . dans laquelle ladite argile hectorite a une distribution de la charge dans les 
couches (x+y) telle qu'au moins 65% de la charge des couches soit dans la gemme de 0.23 k 0,31 . 

3. Composition particulaire selon ta revendication 1 . dans laquelle Targile hec^onte est pr6sente en proportions de 
50% ^95% n poids. 

4. Composition particulaire selon la r vendication 3, qui est utilise comme composition k ajouter au rin^age et qui 
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est constitute d'aggkxntrds. contenant en outre de 0.5^« k 40% en poids d'un agent liant/disp rsant. 

5. Agglom6r6 sekxi la r vendication 4, dans lequel ledit agent lent/dispersant est un s I mindral hydrosoluble ec ledit 
aggkxntrd comprend de 5% ^ 40% en poids dudit sel mn6ral. 

6. Agglom6r6 selon la revendication 5, dans lequel ledit seimindral est un sel de sodium d'un sulfate ou d*un C2ftx>- 
nate. 

7. Aggiom6r6 selon les revendications 4^6, dans lequel ledit agent liant/dispersanl comprend aussi un tenscactif, 
et ledit tensioactif comprend de 0.5% ^ 50% en poids desdits agglom6r6s. 

8. Composition sekxi les revendications 1 k 7, dans laquete Pargile hectorite est sous sa forme sodique. 

9. Composition selon les revendications 1 k 8. qui contierc en outre un auxiliaire de dispersion, de pr6f6renoe un 
pofycarboxylate ayant une masse moldculaire de 1 000 a 10 000. 

10. Composition selon les revendications 1 k 9, qui contient ^ outre de 0.005% ^ 20%, en poids de la compostion 
t(^le, d'un agent de fkxulation de I'argile. 

11. Composition selon la revendication 10. dans laque lie la composition contient en outre un agent chdlateur amino- 
phosphonate. en proportions de 0, 1 % d 5% en poids de ^argtle. 

12. Composition selon les revendications 1 ^ 11, qui contien en outre un humectant organique. en proportions de 
0,5% ^ 30%, de pr6f6rence 6a 2% k 15%, en poids de ragile. 
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